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Preliminary
Response of

Herbaceous Plants
to Biennial Burning
Cycles Applied at

Different Dates
During the

ABSTRACT: Theincreasein acreagetreatedwith growing-seasonfire duringthepastdecadeindicates
that therehasbeenincreasedinterest in burning to enhancesouthernpine foresthealthand diversity.
Informationon howburndateswithin thegrowingseasoncanbemanipulatedto vary themix of species
is of practicalimportance.Theobjectiveof this study wasto determinetheresponseof herbaceousand
woodyplants to eight, 3-week treatmentapplicationwindows during a biennialgrowing-seasonburn
cycleat thePiedmontNationalWildlife Refugein Georgia,USA. Early resultsindicate otherenviron-
mentalfactors, particularly lackof precipitation,hada greaterimpact on vegetationthan prescribed
burning.

RespuestaPreliminar de las Plantas Herb~ceasat Ciclo de Quema Bienal
Aplicado en DiferentesFechasDurante Ia Estaci6n de Crecimiento

RESUMEN: El aumentodesuperficietratadaconfuegoenlaestaci6ndecrecimientodurantelad~cada
pasadaindicaquehubo un inter~screcienteen la quemaparamejorarIa saludy diversidadde los
bosquesde pino del sur. La informaci6n de c6mo las fechasde quemadentro de Ia estaci6nde
crecimientopuedenser manipuladasparavariar Ia mezelade especieses de importanciapr~ctica. El

objetivo de esteestudio fue determinarla respuestade lasplantasherbeceasy lefiosasa la aplicaci6n
deun ciclo bienal deochoventanasdetratamientodeties semanasdurantela estaci6ndecrecimiento
enel Refugio de Vida SilvestrePiedmont,en Georgia,USA. Los resultadospreliminaresindican que
otros factores ambientales,particularmentela falta de precipitaci6n,tienen mayor impacto en Ia
vegetaci6nque el fuego recetado.
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INTRODUCTION

Numerousauthors (Greene 1934; Stod-
dard 1935; Wahlenberg1935; Heyward
1937;Oosting 1944; Lemon 1946; Bruce
1947;Cushwaetal. 1966,1970;VogI 1973;
Christensen1981) have reported tempo-
rary increasesin herbs,forbs, briars, and
vines after fires during all seasonsof the
year and of varying intensities.The first
observationthatspring firesstirnulateflow-
erproductionofnativegrassesin thesouth-
ern United Stateshas been attributed to
Sheppard(1953), although Stoddard
(1935) notedthat fires as late as May in-
creasedtheseedcropofperenniallegumes.
Burton(1944)reportedthat fire in January
throughApril increasedseedproduction
of some pasturegrassesmorethan either
nitrogenfertilizationor closemowing,but
thatburning inApril significantly retarded
seedproductionof early maturing grass
varieties.Biswell and Lemon (1943) re-
portedlatespring/earlysummerburnsstim-
ulated seed-stalkproduction of native
bunch-grassesin southernGeorgia,but
increasedproductionwas only observed
theyear of the burn.Lemon(1949)deter-
mined that andropogons(Andropogon
stolonifer[Nash]Hitchc.,A. virginicusL.,

SchizachyriumtenerumNees,A. glomera-
tus Walt.), and panicums (Panicuma)-
bomarginatumNash, P. ciliatum Eli., P.
aciculare Desv.) increasedin abundance
afterwinterfareandthenslowlydecreased,
whereasGarren(1943)concludedin alit-
eraturereview that fire decreasedabun-
danceof Andropogonvirginicus bu not
Schizachyriumscoparium(Miclix.) Nash;
however,severeburnsincreasedweedsand
decreasedall grasses.Late summerfires
were shown to be as good or betterthan
dormant-seasonburnsin increasingherbs
(Lay 1956,Hodgkins1958).Moore(1956)
reportedthat densityof andropogonwas
higheron unburnedsitesthanon burned
sites, but Hodgkins(1958)indicatedthat
finding wassimply a result of the timeof
measurement.Hodgkins(1958)foundthat
forbstendto dominatethe grass-forbstra-
tathefarst growingseasonafterfare,while
grassesand woody plant cover dominate
thereafter.

Virtually all fires alsopromotesprouting
of numerouswoody plant species(Bren-
der and Nelson 1954, Wenger 1955,
Hodgkins 1958) that begin to dominate
the groundcoverin several yearsunless
anotherfire occurs.Plattetal. (1988)found
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significant differencesin flowering re-
sponsesat both the plant andcommunity
level associatedwith changesin the sea-
sonal timing of fire on the coastalplain of
northFlorida.Waidropet al. (1987)found
that annual growing-seasonfire eradicat-
ed somewoody speciesover time on the
SouthCarolinacoastalplain.

Strenget al. (1996)reportedthat fire fre-
quency is more important than burning
seasonin maintaininggroundcoverplant
diversity on coastalplain sites, with the
possibleexceptionof annually burned
plots. Wade et a]. (1989) comparedthe
vegetationon PiedmontNationalWildlife
Refuge (PNWR) compartmentsburned
every fourth year since 1964 during the
dormantseason,with the vegetationon
compartmentswherefire hadbeenexclud-
ed.Theyfoundthat twentyyearsof winter
burning did not alterspeciescomposition
but had drastically modified vegetation
growth form and increasedthe numberof
herbsand woody stemsin the groundcov-
er. The breadthof the findings described
above strongly suggeststhat, although
trendsmay be at leastregion-wide,many
specific fire effects are influenced at a
finer grainedscale.

Our study is being conducted on the
14,]64-ha PNWR located in the lower
Piedmontof Georgia, JonesCounty, 40
km north of Macon. PNWR wascreated
by executive order in 1939 on severely
erodedandabandonedland that hadbeen
in row cropsfor over 100 y. Management
objectivesof thePNWR include: (1) pro~
vidingsuitablehabitatfor indigenouswild-
life species,(2) managingthe timber re-
sourceon a sustainedyield basis,and (3)
servingas a demonstrationareafor studies
that integratethesetwo objectives.

Overstory vegetationconsistsof mixed
loblolly pine (Pinus taedaL.) andbroad-
leavedspecies,including QuercusL. spp.,
sweetgum(Liquidambarsiyrac~flua L.),
and Florida maple (Acer barbatum
Michx.). Midstory is dominatedby flow-
ering dogwood(CornusfioridaL.), black
cherry (Prunusserotina Ehrh.), andSmi-
laxL. spp.Understoryvegetationincludes
Dicantheliumspp.,PanicumL. spp.,Des-
inodiurnDesv. spp.,LespedezaMichx. spp.,

longleafuniola (Chasmantlijumsessiliflo-
rum [ Poir.] Yates),purplewoodsedge(Car-
~xpurpur~feraMackenzie),Japanesehon-
eysuckle(LonicerajaponicaThunb.),and
poison ivy (Toxicodendronradicans [L.]
Kuntze).

The objectiveof our study is to track the
floral responseto eight chronological
growing-seasonburn periods.The study
was not designedto comparegrowing-
seasonwith dormant-seasonburns or un-
burned areas.The study areahad been
managedoverthe previousthreedecades
with a 4-y winter-burningcycle. Combin-
ing the results of the current study with
browse preferencesof targeted wildlife
specieswill allow managersto selectburn
datesto promotedesiredspecies.

METHODS

Prescribedfire is scheduledfor applica-
tion at PNWR onceevery two yearsover
an8-y spanduringa specified3-wk penod
of thegrowing season.Eightdifferentpe-
nodsareusedstartingApril 1 andrunning
consecutivelyto September8. Theperiods
are: April 1—21; April 22—May 12; May
13—June2; June 3—23; June 24—July 14;
July 15—August4; August 5—25; August
26—September8. Biennialburnsare con-
ductedat the first opportunityduringeach
3-wktreatmentperiod.Treatmentsarerep-
licated threetimesyielding a total of 24
0.8-haplots (8 plots/treatment).Eachpiot
is scheduledto be burnedfour timesdur—
ingthesametreatmentwindow to identify

Avaijabie moisture

Figure 1. DCA graphof Block 1, Plot 4 vegetationat the PiedmontNational Wildlife Refuge,Georgia,
USA, from faIl 1997 to summer2001.
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cumulativeresponsesemergingwith re-
peatedburns,and to accommodateyearly
variability in burning conditions.

Two permanent30-in transectsareinven-
toried alongtheslopecontourof eachplot;
each transectis divided into 100 0.3-in
sections.All living vegetation< 1.4 m tall
interceptingthetransectis recordedonce
per speciesper section. Transectswere
surveyedduring the fall of 1997andagain
in thefall of 1998 after the first seriesof
burnswas applied.Beginningwith spring
1999,each transectwas surveyedduring
spring,summer,and fall eachyear to as-
sess speciescompositionand frequency.
PC-ord (McCuneand Mefford 1999) was
used to perform Two-way Indicator Spe-
cies Analysis (TWINSPAN) and Detrend-
2d CorrespondenceAnalysis (DCA) on
Frequencydatafrom thefirst four yearsof
:he study.

RESULTS

Becauseof prolongeddroughtbeginning
in October 1998, severalplots could not
be burnedduring the scheduledtreatment
window. Somewereburnedoutsidetheir
scheduledwindow in 2000,basedon the
decisionthat anygrowing-seasonburnwas
betterthan no burn.Otherburnswerede-
layed until 2001. Results reportedhere
reflect thefirst 4 y of datafrom 16 plots

burnedtwice during their scheduledtreat-
ment window.

Resultsfrom bothTWINSPAN andDCA
indicated that burn treatmentshave had
little impacton vegetation.BecauseTWIN-
SPAN resultsso closely mirroredthoseof
DCA, only DCA results are reported.All
plots appearto have followed the same
compositionaltrendsseparating1997 and
1998from all latersamplingperiods(Fig-

ures 1 and 2). All plots were burnedbe-
tween 1997 and 1998 samplingperiods.
Theywereeachalsoburnedagaineitherin
2000 or 2001 during the growing season.
Because1997 and 1998 plots typically
groupedtogetherin the ordination space,
while all other sampling periodswere
groupedtogether,it appearsthat art envi-
ronmentalfactor other than fire has had
more impacton vegetationcomposition.

Oneexplanationfor theseresultsis drought
that beganin 1998 (Figure 3). We think
cumulativeprecipitationis themostlikely
environmentalfactor causingthe separa-
tion of plots on axis 1 of the DCA graphs
and in the first division madeby TWIN-
SPAN. It appearsthat aboveaveragerain-
fall in 1997 and into the spring of 1998
influencedvegetationcompositionduring
recoveryafter growing-seasonburns in
thoseyears,andthat this compositiondif-
fered significantly from the composition
during yearsof cumulativedrought,illus-
trated in 1999 and continuing through
2001.It shouldbenoted,however,that the
1997 surveywas conductedby a different
groupof ecologiststhan conductedsubse-
quent surveys. Personalobservationsof
theecologistwhoconductedsurveysfrom
fall 1998 through spring 2001 were that
the extendedseveredroughthada signifi-
cant visual effect on the vegetation (re-
ducedstatureandvigorof existingvegeta-
tion).

MANAGEMENT IMPLICATIONS

This mid-study analysis leadsus to the
preliminaryconclusionthat burntreatments
havehad less impacton vegetativetrends
than rainfall has.Assumingmore typical
annual rainfall patterns return and hold
through 2005, the 2002 and 2004 burns
will be conductedas scheduledand the
surveys over the next four years should
allow us to either confirm or reject our
preliminary conclusion concerningburn
effects. If this conclusionis verified over
the remaining4 y of this study, the take-
home messagefor managerswill be that
they shouldconductgrowing-seasonburns
in the spring (April andMay) when they
canstill counton frontalwindsandcooler
ambient temperaturesto facilitate burn
execution.The lack of steady windsdur-
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Figure 2. DCA graph of Block 2, Plot 6 vegetation at the Piedmont National Wildlife Refuge,Georgia,
USA, from fall 1997 to summer 2001.
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ing southernsummers (June—August)
makesit difficult toburn with line fires on
areaswith little topography.High ambient
temperaturesalso increasethe likelihood
of overstorycrownscorch.
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